The crystal structure of the racemic alkaloid (dl)-corynoloxine (1), 5b,6,7,12b,13,14-hexahydro-5b,13-dimethyl-6,14-
(dl)-Corynoloxine (1) is an hexahydrobenzo[c]phenanthridinetype alkaloid uniquely isolated as a racemate from Corydalis incisa (Papaveraceae). 1 The structure of 1 (Fig. 1 ) has been decided by spectroscopic and chemical methods. 2 (dl)-1 is biosynthesized from (dl)-Corynoline (2) , which is the main alkaloid of C. incisa. Previously, we reported on the correlation of the structure and the adhesion inhibitory effect on corynoline (2). 3 It was found that (dl)-1 showed a comparatively advantageous inhibitory effect for adhesion control between human umbilical vein cultured endothelial cell (HUVEC) and human polymorphonuclear leukocyte (PMNCs). 4 To understand the cell-adhesion inhibitory effect of 1 for its receptor protein (ICAM-1, etc.), it is important to know the detailed structure of (dl)-1, and thus it was investigated by X-ray structure analysis.
(dl)-1 was obtained by the oxidation of (dl)-2. (dl)-2 (100 mg) was dissolved in a mixture of AcOH (5%) and Hg2(OAc)2 (210 mg) and stirred at 98˚C. After 4 h, the reaction mixture was adjusted to pH 10 with NH4OH (28%) solution and extracted with ether (2 ¥ 200 ml). The ether layer was dried (K2CO3) and evaporated to give (dl)-1 as a yellow-colored oil. The oil was chromatographed on a column of Al2O3 (benzene) to give (dl)-1 (49 mg) as needles, mp. 209 -210˚C (ether/MeOH). Single crystals suitable for X-ray structure analysis were obtained by crystallization from a mixed solution of CHCl3 and MeOH, which afforded transparent needle crystals. The crystal and structure refinement data are summarized in Table 1 . The crystal structure of (dl)-1 is shown in Fig. 2 . The structure was determined to be 5b,6,7,12b,13,14-hexahydro-5b,13-dimethyl-6,14-epoxy-1,3-dioxolo[4,5-i] [1, 3] dioxolo [4, 5] benzo [1,2c] phenanthridine and supports the chemically estimated structure.
The crystal of (dl)-1 contained two crystallographically independent molecules (molecule A, B). Characteristically, two molecules took essentially the same conformation, as is obvious in Fig. 2 ; only the bending degree of the methylenedioxyl unit on the A or D ring was different between both molecules: torsion angle C19-O1-C8-C7 = 2.2(7)˚ for A, and 14.2(6)˚ for B; C8-O1-C19-O2 = -3.2(7)˚ for A and -22.0(6)˚ for B. The cis conformation in the B/C ring joint moiety of the hexahydrobenzo[c]phenanthridine skeleton is anticipated to lead to whole conformational flexibility. The B/C ring moiety of (dl)-1 was shown to be of the anti-cis type. 5 As for the C6-C11 ether linkage, the conformation adopted a twist-half-boat on the B ring and a twist-half-chair on the C ring. The direction of the N-methyl group was axial with respect to the B ring. This conformation agreed with that from the NMR spectroscopic method.
The dihedral angle between two aromatic rings, A and D, was 87.7(2)˚ for both molecules. The ether bond cross-linking molecular center appears to be relatively less strained, because it forms a stable 6-member ring, and the bond lengths are within the usual value: O5-C6 = 1.418(6)Å for A and 1.424(6)Å for B; O5-C11 = 1.443(6)Å for A and 1.441(6)Å for B. As the structural feature in the crystal (dl)-1, no crystal solvents and no intermolecular hydrogen bonds were formed. The respective molecules are held by van der Waals forces among the neighboring molecules.
